Expression of a testis-specific putative actin-capping protein associated with the developing acrosome during rat spermiogenesis.
Actin-capping proteins are ubiquitous components of mammalian cells. They are known to regulate the polymerization state of actin and hence indirectly control the activity of the cytoskeleton and cell shape. As part of our investigation into the molecular mechanisms that direct differentiation of a round spermatid into an elongating spermatozoa, we report on a testis-specific 1.7-kb transcript from rat testis with sequence similarities to the alpha subunit of actin-capping proteins (ACPs) from somatic cells. The transcript contains a putative cAMP-responsive motif (CREM) upstream of the initiation codon in the DNA sequence and is expressed postmeiotically, first appearing between 20 and 30 days of postnatal development. The primary amino acid sequence is 90% identical to that of a previously identified testis-specific mouse protein, gsg3, both showing approximately 40% homology to the alpha subunit of somatic ACPs. An affinity-purified polyclonal antibody to a synthetic peptide derived from the rat transcript identified a 32-kDa protein on Western blots of testicular extracts. Indirect immunofluorescent localization of the protein on frozen sections of adult rat testis showed that it is intracellular and accumulates asymmetrically in the cytoplasm of round spermatids coincident with the position of the developing acrosome. This spatial expression parallels the distribution of F-actin during sperm differentiation, supporting the hypothesis that testis-specific ACPs have an important role in determining the final shape of mature sperm heads. A disturbance in the expression of these ACPs may underlie many of the abnormalities in sperm morphology observed in infertile semen.